A combined acetylcholinesterase and immunohistochemical method for precise anatomical analysis of intrinsic cardiac neural structures.
A significant challenge when investigating autonomic neuroanatomy is being able to reliably obtain tissue that contains neuronal structures of interest. Currently, histochemical staining for acetylcholinesterase (AChE) remains the most feasible and reliable method to visualize intrinsic nerves and ganglia in whole organs. In order to precisely visualize and sample intrinsic cardiac nerves and ganglia for subsequent immunofluorescent labeling, we developed a modified histochemical AChE method using material from pig and sheep hearts. The method involves: (1) chemical prefixation of the whole heart, (2) short-term and weak histochemical staining for AChE in situ, (3) visual examination and extirpation of the stained neural structures from the whole heart, (4) freezing, embedding and cryostat sectioning of the tissue of interest, and (5) immunofluorescent labeling and microscopic analysis of neural structures. Firstly, our data demonstrate that this modified AChE protocol labeled intrinsic cardiac nerves as convincingly as our previously published data. Secondly, there was the added advantage that adrenergic, cholinergic and peptidergic neuropeptides, namely protein gene product 9.5 (PGP 9.5), neurofilament (NF), tyrosine hydroxylase (TH), vesicular monoamine transporter (VMAT2), neuronal nitric oxide synthase (nNOS), choline acetyltransferase (ChAT), calcitonin gene related peptide (CGRP), and substance P may be identified. Our method allows the precise sampling of neural structures including autonomic ganglia, intrinsic nerves and bundles of nerve fibers and even single neurons from the whole heart. This method saves time, effort and a substantial amount of antisera. Nonetheless, the proof of specific staining for many other autonomic neuronal markers has to be provided in subsequent studies.